The secondary structure of the SP6/mouse insulin precursor RNA was determined by psoralen cross-linking experiments.
HeLa nuclear extract.
Both splicing extracts, however, melted the secondary structure of the SP6/mouse insulin pre-mRNA as assayed by photochemical cross-linking with amino methyltrimethyl psoralen (AMT).
AMT cross-linking
The 32 P-labeled pre-mRNA (12 ng, 4xlO 5 
Primer-extension Analysis
The RNAs were eluted from the gel as described (5) The numbers on the right indicate the RNA fractions.
ST indicates a triplet and 8D a doublet. B: Equal aliquots of the twelve bands were then applied to a second denaturing gel in order to check for purity of the individual RNA fractions (lanes 1-12) . An aliquot of the unfractionated psoralen crosslinked pre-mRNA was also subjected to electrophoresis (unnumbered lane).
The band co-migrating with fraction 1 (lane 1), is present in all of the bands (lanes 2-12) and it represents a small amount of photo-reversion of the AMT reaction.
the nuclear extract was investigated by AMT cross-linking.
The AMT cross-linked molecules have new identifiable bands of reduced electrophoretic mobility when electrophoresed on 8 M urea -5% polyacrylamide gels (Fig. 1A) . The cross-linking conditions we have used (see Materials and Methods), have been optimized to produce a distinct pattern of cross-links.
For these conditions, the number of AMTs incorporated per pre-mRNA was determined by using [^HJ-AMT; Table I shows that approximately 1.3 to 1.5 AMTs are covalently attached per pre-mRNA molecule. Two experiments indicate that the new electrophoretic species do not arise from intermolecular cross-linking. First, performing the cross-linking under conditions of higher RNA concentrations does not increase the intensity of the bands migrating above the non-crosslinked transcript. that cannot be assigned in this way (Fig. 4B, fractions 7, 9 and 11) . The absence of discrete bands representing cross-linked molecules in the presence of the nuclear extract (Fig. 5B, lanes 3 to 6) could be either because the sites were melted or because they were inaccessible to AMT by virtue of association with proteins or splicing factors. To investigate this alternative, reverse transcriptions were carried out on pre-mRNA that was first incubated with the nuclear extract for 10 min. or 20 min. before the incubation with AMT and irradiation. In both samples, stops at specific sites throughout the molecule indicated the addition of AMT adducts (Fig. 3B) . Moreover, many of the monoadducts were at the same nucleotide residues, which were cross- (Fig. 5B, compare lanes 2 and 7) . This experiment also ruled out the possibility that the disappearance of the discrete low mobility bands in Figure 6 shows that all of the cross-linked pre-mRNAs were inactive for the splicing reaction. The RNA band 1 which most likely is a mixture of unreacted and AMT monoadducts (see Fig. 3 ) was the only one which generated the products of the splicing reaction (Fig. 6, lane 1) .
To determine whether the inhibition of the splicing reaction with the cross-linked pre-mRNAs was due to an unspecific effect of the psoralen 'per se", a reversal of the AMT cross-links RNAs by a short wavelength ultraviolet light was carried out. Each purified cross-linked RNA band was irradiated at 254 nm as described in the legend to Figure 7 shows that all of the cross-linked RNA bands subjected to a photochemical reversion migrated in a denaturing gel electrophoresis as the untreated pre-mRNA and in the presence of the splicing extract were able to generate the products of the splicing reaction. Furthermore, the experiment presented in Table I shows that under the conditions of photoreversion used in our experiments the pre- 
